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ABSTRACT: 

PROBLEM TO BE SOLVED: To obtain a bright display having a large 

aperture 

ratio with large light emitting elements by using an org. compd. 
having 

specified repetition units of oligomer molecules for forming an 
active 

semiconductor layer. 

SOLUTION: The org. thin film transistor comprises three terminals 
of a gate, 

source and drain electrodes 2, 6, 5 and active semiconductor layer 4 
on a 

transparent insulative substrate 1. The active layer 4 is an org. 
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thin film 

having five or more repetition units of oligomer molecules of 
phenylene sulfide 

having benzene rings and S atoms straightly bonded, shown by formula 
I. A 

voltage applied between the drain and source electrodes 5, 6 of the 
transistor 

structure causes the charge migration orthogonally to the major axis 
of the 

oligomer molecule easily enough to lower gate voltage required for 
the 

transistor switching. 

COPYRIGHT; (C) 1998, JPO 



3/16/05, EAST Version: 2.0.1.4 



(19)0*H»ffJt (JP) 



«2) irl # It iS: # (A) 



#W¥10- 125924 

(43)iiiiB ¥^10^(1998)5^155 



(BDlntCl.' F I 

HO 1 L 29/786 HO 1 L 29/78 6 1 8 B 

G 0 2 F 1/136 5 0 0 G 0 2 F 1/136 5 0 0 



(2i)uef#^ 


1$HV8-Z74401 


(71)tlieiA 


000005821 










(22) mas 


¥J« 8 ^(1996) 10^ 170 




:*:BaffR«Tp:^?P^<ti006Sfl!i 






(72)9SI»# 


m m 






















(72)f8W# 


Hi 








:*JE^RJt**^PWl006#ffli *&T«S 






(12) mm 





































(54) [«WO««c] ««WlRh9>5?^^»tfiil«*^^t*«SBt3){^ 



(57) [g^] 

-ri.. 

6 . H U-^ y«® 5 3 m-RI/'^im^mm A^^^^j: 




i^&g<^Qae9 ■«»if4* *iii.n»)(DBH ii^c:<^&<^iii 



(2) 



^^¥1 0-1 259 24 



n-2 

3 igi^&l>'vgtt^^*Ji*><i,:5r^^Kb 7 y=J 

Ht2] 



□ 



Hli3] 




-hw.mizimL. mif-^s^^-^xizmmzmi'^ti^ 

mmm7 ] mi±iz-7hv i^xmzim-^tLfz^m 
mvyyjxj/ 1 . ^<7)v-xnM^zmmti>mmmi 

im^ma] mwj:imwMi3^mm$ixfzmmmLi.i,z-k^ 



ti. -e^oitcv h y ■/ ^ xmz^m^tifzmmM^h 

ti. ^co^iz-^hU'Y^xmz^m^tummmm 
mmzm\i'?m^\:M<o~mzmf^h.rza y^9 ^:^ 

[000 1] 

^t^m^h-^wmv'jyvx^h. :L<nwmmv 
vy'yx^'kn'■^f;.■m.mI^%'^>l. ^mmWiV'jy 



3 

[0002] 

m=F. ryX-? ■ f >fX7V^ ■J'^^-fl' (PDF) com 

JJU:<Oa-SiTFTii[SA;t.;l/*J±gSi:^orv^|>. 

P D P {44 0 ^ y f-^ 7:^$: Bt§ LTgB^^Jt^X'V> 

9XvcvDife^;J:Sa-si^fflv^T*5')s i^n^jm 

[0003] ZtHZM LX^miXmm VyyiyX-fi 

mm^j:t'Tim'(tmBiz^j:it\.^o^tmi> 
mxithimmmmy- y y'jx^comm^^/.izti: 

•oT^fe. A.Dodabalapur^{4. mk(/)m^ 

vji (a^s6) m^^xmmjm^mmoM-o.oscm 

2V-1S-1. hyyi^x^com^ay/^i-ymie-^im 

2r#-CV>|> ( (SCIENCE, V0L.268.P.270 

-271) ) . fflL. n&m\m<^hyy'JX:S^iZit^X 

^h^w tfi. ^y^y1/^Z'£>m^J:y-~hw.&b\^]y 
^ y^Zim+y f^^^iop^^x'hi . z(r>m^im 

tT<Oa-Si 0 . 1 ~ 0 . 5 c m 2 V- 1 s - 1 , 

mm^my/^yit(o^7mizjS.\<\ 
[0004] mizms^P-si<7)mm^3mm5 0 c m^v 
- ' s - 1 . mfmi^im y/^ y^xt-i mxh 0 s 

f^SiCOHS^m^^W)^ 1 0 0 c m2V-is-i . RX/:ty/ 

r^yitit-^imx'hi. mhmi&<^M^m^^Bsnz^j:i 
t . ^cnm^^^m^ 1 5 0 0 c 1 s- 1 . m/m 

hyyjxi't^mimjiimmizmmThh. m&ff) 

^mmhyyi^x^ii. Z(r):kM'f^XTU-tm=FX 
[0005] /-i"/ ^ yA Y1f'iLWi'Mrmi'\!zn\.X% 

mPDPi}^mmx$>i>iK ^^'miD^m^f-m 
%^,7&^^x'h h . ^y^'ir^ff^wimzx m=}- 

i:, 7KU7x-^yh'~vy (PPV) ^w>i:-tf% 

wmMmm^^x:^y-mm^ii^m^^^. m 

bo. #J$^vVU>yi5'AmfiSiMt=J:«.i:, :kmmx 



(3) 0-1 259 24 

4 

fm^mm'. ^•^i^y^mm^t^-^x ■? . 

[0006] 

imi^mmtxdtthmm] ^mmyyi^x^f^ 
<n\m<r>m 1 (omma. s^*?iiftj^**o.oi-o.o3cm 

2 V- 1 s- > a-Si <7)|t#aM^®)JiO. 1~0. 5cm2 V" i s" i t::*r 

LT 11Sm±/h$o;i:T'^^,^2cDHS®{4|gi)mJI 

I., mt, ryx-?7 \'i^xmm&m=F<Di%'^. t-^ 
mffioov (y-higffitcffli) . mMmoHY 

Ftc J; -^T{4 1 5 Vi,:l±<7)i^igi!)lE*>'£^t^|, 

[0007] m^Bm'F(r>:kmfmf'oxmncoiK\'^n 
< . a^«a-si h y yi^x:^x'imm^mmx'hi. t 

20 fzimitlzW->X . W)mizmMil^imt^i::iibiz 

mmizmx^tii^mM.mm-h z t ismt^z^j: 

f^xrvA^%hzhX'hh. 
[0008] ^mmm^fm^-th^^. mm^iiL 
mi^bmx'mmm±Az^^:^yirx:^u -At 
mm<m$h^, ztimmmmmcrihyy'jx 
^^-mhi^^. M'^hyyjx^imwm'^zmfxii 
\^xi3^(^. mm^mfi, z(7itzibmmti^m\ * 

30 ^xri^^mhztxfyi. 

[0009] 

mm-hfcMz. mi±izy-hmM. v-xm. h 
yi^'x^iza^^x. mmmmmmimm-^ 

[0010] mwms(^mmmm-hfMz. mm± 
i,zy-hmm. v-xmm. }^u^ymu<^3m'Rx/ 
40 'ismmii^m'(^^j:mmhyy'jxi!^izi3\,^x. m. 
^wmmmm'^^j:K) . v-xnmm v v4 yn. 
mtms:m^mcr>uz-mm>^^j:hn,=mm 
hi>u±-mmmimtfzh<r>x'hh, 
[00111 mpmmmm^-thfzMz. msuc 

w/-x^%^zmm-fhm^mt . j:<r>Yv^ yn. 

m\,zW^-fhi'—^J-^xt. ^<n'r-vnM\,zm^L. 

mtiT-9f'^x\,zm.izwi.^tiix^^ yi'^xi^ 
z(^muh-%mm:^-^xw.'f^ixfz'mmm 
50 wtrntitzmmLi^m^^^itL. z^iwrnrnt. 



(4) 



!^¥10-1 25924 



[0012] mm^<7)^mt:m^t^t:Mz. m. 

[0 0 13] wa%<mm&m:fhfz.^\z^ 
mmmmiitzmm.iL\,z^mmi^hts:h%^ 

^ 7mz'hm%ivr:m^ms^M . #M^&jii: 

[00 14] 

[0015] mmnm. i ) 0 1 m.7.9ij-im.<ri 

^j:i^v3^-i-y^-^^±mzn'^7nv^)U:^'y'^u^'fy 

t^h h « 4 t.m'&mmx'h D . ^nmx'h 1. . ^ 
^wmm,zXnxm^Lti. 

[00 16] 
[^L5l 





n-2 



[0017] mcnmt LTtif-TT 7 X ym U d^^=t 



•J f^V^ y^^Xi}<0. 1 /imi:/h§u/i 

[0018] 7 x-ixy;^;P7 ^ H<7)3j- d'Tffii 

10 iti^\y^y-t-ixmummmi,ztx'^j:f). m^BfpcD^ 

X. iiL^x'cot^'y ^yym^^rzif)^mmi^WL<mM 
tt, tt:MM4kf¥izi'7xm'(ommm^tL. m 

mmiZ)(iix-!^'F(^^micm)imw.^z:^i i a izx^ 

^ti5mzi.*)h<mk^tii>, 
[0019] :iix\mm=mx'imt^<y'^ym 

<mmMM.^j:'Otii^h±^^'^fzif^X'hh. ic^l^. 7 

-^"fH-fizt 'iXcm,zm.^^iiP\\>zmmmifi^^t 
^uzi-j-h. tti. mm&m^\ztj:^Ltt-h. h5 

yi^x^nx^ y^ynz'Z^j:y-vnKi:>i&T-t 

y-v%mzmhYv4ym^,<r)m:^±.\i. ± 

[00201 tfcy- hmmbwmmmx'hi^ 

mmm(r)^<7)hy'yrizxt^m&^m:s>'^^tz 
30 t i>mmx$) h . y- ymmt \^xi:^\,znm^ 

LTvS14¥^ft/i(: (-(be) ^D7x-uy;^;P7^ 

[002 1] 
[£6] 



I0 0 22]m^1j^ii Ut7) <D'JTS.ycr>t*Jd^ 

at^t {^8)KyVy:)^jyTVy^}V7f^ym.<^2m. 

mmm^2mmm^i.i>m.mm^m^zii'>ti, ^ 

H2N 




^ [0023] 
[^7] 





NH2 



[0024] 
[^b8] 



50 



(5) 



10-1 25924 




8 



[0025] m^^titc-mmmii. mmizntx 



[0026] (mmcomm2 > m2i±Mx^:^^mm(r> 

7 <^^At2 J: 'yXWMm^(r>mmm-^j: < ^ !> i J: 

v^TtHf^miMW-KiiEfL^jiyit LTii {<t9) hV7 
i-yPv-'rsy. H^I&iilltLTfi «bl 0) 

10 i-'ry-^i^T&s. 

[0027] 

[^1:9] 




[0028] 

[^kio] 
tBu 




[0 0 2 9] «4»-Ci) (€9) bU^x-^l'i-'rSySrffl 
v^|.i: yaffil 0V-C'ts^<?5HU-^>^l 0 0 
Vi:I3It;tym»£*ii#^>il/c« 

[0030] (iij5gcojg.^3 ) m3im^i^:ff~mm<7) 
^wm^ h y y=y:^^twttmmm^h^j:i>nm^ 
&mm^wmmM.nmt:^mm=FmmmT$> 30 

!>. ;{f5X^l±K:h7yvX^§rfllB£-r-&y-hS 

Stll.. Mtc#S^fiS:ffM-ri.^^ib«#m^fimffi9 
tlK *18«^^MlO*iSftl.. 

ifi^m^zm^'^fih . mmu\mwmwmmz}[. 
'>xm\^t\.h, ccoiijg{ci3i,>Ty-hi^)i3^ig- 
«8e^tt»isi os-M^fijg^i!r«g5:s^o^fyjg^&±- 40 

mz^^ifs^)i!}Vi3jyu^^vt^h^):.X:. ±^ 
[0031] (l)Mn25-[yi' immitA :3)<7) 

ifyxmsL 1 ±ttDiSii@8 h Lx^iy-J^d^ • i-^y 

■ mvcm ( I TO) iixf^-y-^m.zii'ixm^L. jeij 
nmxmm^8i:J-<^^-ym^^. mm^'^/i-im 

:6-foitc 2 0 0 m t L.-CBSIic{i8 0 0 X 3 = 2 4 0 0 
fli. miiftilUie 2 Ojwmh LrS3gS:{46 0 OfflM 
^, ^SSISS:1 4 477iiSmL/c. iil{±7^7-S 



[003 2] {2) ■kmi<z::]^'J:^ji':^yy^^-^y^m. 
^.m^uzm. 4oo^xi}[mmit^-^6, ^<m.y 

^ b y y^^7 7lS(:: ioT^-'- M6^m3 t^ateiS 

[0033] ( 3 ) «^«»&(a«?SJg 1 5 0Jt)i= J: 
-5T (€5) io:7x:^W>';^;l.7-f F (H-^ES) 
U rf'vMI: 1 0 0 O:ty^^:^ho-Amt-|>, ^«tT 
(€9 ) t;:S^1- h U 7 x~;l^i/'T S yxW^Wm 6 S: 

[0034] (4) Yv-iynM's^ v-y^w^emf 
wmMMi i^r)v^:^^j^x'nmzmsk. ^^f- 
yj&m^, 

[0035] ( 5 ) ^ffiSrHt'; s Ymsmxw-o . 

( 6 ) m^m=l-(rin\^m^tts:h l to l 3##;if7;^ 
mWL 1 ±t:ffirfillg 1 2 t , b 7 y i^'X 

m^-x^itLxmmL. n'smMmizi.-.xmn 

[0036] m^"^- Yum^^m^nmmtmm: 
nmxitkth, imtLxy^:xv^-'-7^v9^-Yt 
m<:r>mtLxmms^'^-Y<7)m=fi. -e^tmf^s^u 

fz> m^ffiVA :^h^'7^'/-:^^~¥kzt,ilE<r)sm.mii 
14?:i#o:^v^-y ^-JRSi: ri^^yl- bft~2 KiOitC'J ^ 

s Ym^m^i&'^tz. mm(r>mwm=^~¥[z\i%.a)m 

mmi. mmvxik^ivxfyh. mnm 
mmsLfztz6:iyhyxhiooi:mmnn^ 
m^ij^±T2 omzMbx. ^#3&«±T6 o^tm 



(6) 

9 

SVGA 7;^;* 7 -a^T^S-^^SL/u . 

[0037] {mmmB4 ) 04 tcssB^ri^iiasis 

Jil5. St^jE?Lll^)*JSl6*««il§ii. -?-«±tvMI»/ 
[0038] (l)m25^yi-mmit4:3)CO 

/fyxmm 1 ±i;^ESrxA" 7 :^mzx Kimmmm i s 
tLT iTo^ 1 ooo;ty^^:=^fo-Agys-ri.. i 

mm 1 6 im^mti . -etim^t^Jt ut (^c 

1 1) r;u$-»>A:^y uy$ri oo>j-yj7"xhD-jU 20 

aT/^(€9) M;7x:i;l'i/T5i^$:l 00 0:t>':/X 

[0039] 
[^tl 1] 




[0040] (2) M^mSl TSrH^t-A^^ftft 
^V^(4X>''?•y^'a(3J:-5Tr;^5-.>A 10 0 O:^^^^ 

Sfcf >y^!i«l*|pl{32 0 0 ju m t tTHs^SlfiS 0 0 X 
3 = 2 4 0 0fla. mfi\^^Zli6 2 0MmtLXmmWi6 

Ay~svGA<^mpfimmx'hi>, mmcomnmiso 

%l^XtT$>t, 40 

[004 1] (3) Mmmim\&tixT^V)i'^(7)u 

izX-yX^mm^mtff^ayi^^ 1>. 

mm2t:m!S.L. mzm^d:y~h^mtbxcv 
Dmizxii^v=iymimt. mzmff>m&'^m^j:i^a 

[00 4 2] (4)^g14iti^fiJJi4i:LTS^^a 

(affiiasi 5 0JS) icioT. {its )<oy x^i^y so 



#^¥1 0-1 25924 
1 0 

;^;i'7 K (S-^JKs ) r^^fSii l o o o :ty^^ 
<DmM3tmmx'hh> 

[0043] (5) b'i"f:^®ffi5. y-xmfii6Srr 

[0044] i«oJ:3(ct-CSBtU«:*Mh7yi^'X:J' 
i)®E 1 0 V , 1 0 VCll3i^)SJt 1 7Jcd/m2 

«5:#feii5fe®2o imma (^i 2) <^'<'ji^y- 
4 ) . m^%m2 1 («r4{i (iti 1 ) <7)7;ps-'> 

A^yjy) , #fe^3iyi2 2 (€13) COT- 
Vvy s.~)vy'^>>:^y) ^T^Vv^rmzw^x^^ 



[004 5] 
[^12] 




[0047] %mi^ 1 6{i*jii: h . -e^Offeii 

ymm&\ ov. ^r'-hmffi ovrirB^Uci: 

i ^ s l%3<3SS5000cd/m2 1 BJ|, < fB^jtS 1 1 msec 

[0048] ^mm.3tm.2'S>{y^(n^M% 

=fkmm=fxmx%fz. tnn. \)X}L(ry%%%.mm\ 
ii^i^A(mm±-m. v v y'j7.-9(rmL^^7^'?iim(^ 

[004 9] 

iWry^mhyyi^x^^x^ y-f-yym'^t Lxm;^ 
[02 ] *^Bfl(0|U6iOj^.^2tcJ:§m?^iiyi$-m> 



(7) 



l¥10-l 25924 



1 1 

1 

2 
3 
4 
5 
6 
7 



10 



8 

9 m^^^mm 

10 ^<giteiitt^ji 
1 1 

12 
1 3 
14 
1 5 
16 
1 7 
18 

1 9 
20 

2 1 
22 



iE?LII]MJi 



1 2 



[01] 




:z3 




[03] 




•I 
■13 




14 



9 10 i, 



(8) 



^^¥10-1 2 59 24 




mmm mill Wk 



